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1 

mmM^B.wgmn(r>m.ik<DV§mms.iSi^Kt)^fi. 

\zm'^tmtiMm(n^ 1 A;^)ftiJ:^i' 5/9=-^^. ^ 2 A;^ 

At)m^^ -y^m^. m2At)m:^^ y^m^isxu^^ 
mt)m^^ •y'^m^(D-g:x^TmmtLx. m.^i^^mt& 
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m^<r>m:^<o^^{zmm^ti^mwc<r>m2Atim:^-( y 

{^S-^^Hfrtaitifcrolgi A;^^!!^"^-^ f52A;^j 

roPiSSiE2imffiroil&>f^romH*SA;^$ix, m^roSST- 

i^a^tsmT^^ y^m^com:)f(0<^f-icmm.^n^:^^ y 

^m^-^^if. ^mim-^i:immi.xm^Bm<y>mmm,m 
wcmm.m^m.L. y^^o, a;^{rij;=^'1*s/^^^. 112 

[0 0 0 1 1 

mmAi<Dnm^m\ ^^m\t.. tft (th i n f 

ilm Transisitor) v'sl— 
[0 0 0 2] 

tS3feOTFTjK^^*^-:^3.— /^o?^S*^x■?;^t/^ (T 

FT- LCD) tO^ffimSES^^-t-lllT-foSo 
[0 0 0 3] HSroa^ffiUlSSA^bl^feA^/iJ; Mm 
Vyl^iP:^^ (TFT) tt. Blg|-f-5 2*:w{t-^i» (K 

u-cvft^ift (D) *fctty-hm-^i» (G) ) m 
>(t-^i^ (D) ) t(D^mmi$.fHizmm.^th^o 

[00041 ^fc. i^jKh^i^v*;^^ (TFT) <D K W' 
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(D) . y-hm^^m (G) fc^^^tt^o 

[0 0 0 5] ^Kh^>'v^p^^ (TFT) (7)y— 

m^Bm^^wt\'fhti^(Dx\ mmh'7>'i>:^^ (tft) 

[000 6] mmh'7:^iy:^^ (TFT) f^, hW, 
[0 0 0 71 Sfc. mmh'7>iy:^^ (TFT) (Oy — 

[0 0 0 8] lll4^;l^ov^x> (tft- 
LCD) fi. 6 4 0X 3X4 8 omm^^hm^^th^o 

[0 0 0 9] (TFT-LCD) 

Ku-fV K^>f ^^1 1 ^^SStiiSMh^^-^^^^i?^ (TF 

T) (Dh^u^i^m^^m (d) icg^^b. wKh^^-i^;^ 

iJ' (TFT) {;i?gSSr|gijb-r^fci6coSffiSr«?^-rSo 
[00 10] ^fc. nmhyi^Z^:^^ (TFT) (Dy— 
hit'^m (G) idJi. fSB^^:^^^^/^ (TFT-LC 

D) comij®jciae$nfc>5^-h k^^^^i 2^s^j^l. 

l7K¥ttf^^FBl»^h^>'i^:^^ (TFT) (D>y—h\^ 
[0 0 1 1 ] S:^fflt93Sgl Ofi. — ^75^ 

(;iKW>'K^^^^i 1, ^-h V^><y<i 2^mW}'r 

S o 

[0 0 12] C<0:^'g^[;i, =i>'t":a. — i$?7&^ (7)^^ 
fflx-^f^. iK^^fir. EP^>. * (R) . jt (G) . 
W (G) (0#7^-i5?S:loOipfl(cbr¥ffi^r^S«c:teill 

[0 0 13] m^mv'—'^l'i. #fefe4 t^'^' h 

<D1 2\fiy fcSV^f^. #feS6 }f^y h(0 1 8 \:f y h 

[0 0 14] Kl->f >' K7-f^^l 1 ti. ±Tt-iE 

fflx — ^^^^^ t 2^ScWLTl.^5o 
[ 0 0 1 5 ] Ei 6 li. ^^M(OT F TfKSS^^ v^^— /U 

[0 0 16] B16IC7F-rj: Ku-r^- K^>r^<i 1 

^^ffl7'-i5»'<^x-i$^7:y^a5i 1 1 tm:f3mi^m 

^mKl 1 2^;5i^e>fflf^$tt'5o 

[0 0 1 7] igej^i^t" KW>^K^>r^^i it* 

[0 0 18] 7^—^7 2/^1351 1 If^. ^^7^—1^7 5' 

^fflij^ D ^y^m^{cmm\^xm7f^y'-^i:mt}:^mi^i^ 
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4 

^ti:rc9Mc^|5gI®£2eSiE;0-^^^^n6 6 4mm(Dm 
i:r. y'—^'yy^^X 1 1 ;^)^^ (7)^^7-i5' ^c^;^^i- 
[0 0 1 9] Iil7(l. Se^KcDTFTjffiS^^^v^^— 
<D\^u-{>' V'y^ y<l 1 (Dffi;^mEE^^ilHl^ 1 1 2co[h1 

[0 0 2 0] HI 7 \z7f^-ir^ 0 mtimjE^^mi^ i i 

2fi. ^^(7)^1 A;^ffliJ:^^ :y^m^i i:. «^com2 
otB;fjl|iJ;^^ 2/^^T-4 hn— yuiEjKi 1 3 ^ 

[0021] =i>ha -/HHK 1 1 3 fi. ^m.(r>'m 1 A 
f^^T-2 4r*mLr. i51^*a5J:«9A;^?$tt5 9fiS(OK^S 

ismEE (V I o~v I 8) (D^t^h. mm(D^mmmm 

[0 0 2 2] *fc. ii:M5^i»J}SgtlHllSS 3 Ji. ^or^«{c: 

[0023] =r:/hD -/UlHlSS 1 1 3 fl. ^^(Dmtim 

:^-< ^y^m^4^um\.x. mmm.mi^mimm^z\^ 

(D) {^^t^-r^o 

[0 0 2 4] |5gpS»®EE (V I O-V I 

30 8) m^^^ 8^^l.fz.mS.m, (VO0'-'VO6 4) ^ 

^^gb. Ku-Y>m-^^ (D) {;itH;^i-5o 

[0025] [18 mi (omtimj^^±^^ 1 1 2(o 

[0 0 2 6] |g8{C:}3V^r. AtiM:^^ ly^m^S i 
n. ioXXf. A:hm^-( >>^^^S i n - 1 fi. (H 7 (c: 

^2A;^ffly:=^-Yiy^^T-2{c^Sb. 0 7 (c:^i-«ISco 
fHlAtim:^><^y^m^l. *5J:t>\ W^<o^2Ktim 
:y^^^2(7)430io^^LT*D«9. At)^^ (V 
i n, V i n-1) {CR3*0$tbS|@IBSJpajE(i. EI 7 
{C.T^-TPgliS^mjE (V I 0-V I 8) (^i^lSilOlJgilSS 

[0 0 2 7] ^T^c. i±i;^;{|ij;^>f 7 5^^T- (SI, S2. 

••■Sn) fi. El7(C^-rtH;^filI;^>f 2/^^^4lC^S 

L. p iti^saTSSTi-efc^y-hPSSfs-i*. P2i^;:^ 

[0 0 2 8] IE18t:::^5V^T. ^ Ki^-f >'ft-^^ (D) \c 
mn^n^mm^^^. i^atXDT immXV aXh^) . ^(D 

T iNprar-vbTfe-s^-rSo 

5(? [0 0 2 9] tS*co^i&;6-ffi'T?fi. 5^^^^= h 
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CI— /Hf#P 2(DH i g h iy-</U (Tw) (OMf^i^Ati 

m:^^ ^y^m^s i n, S i n- liS^Xfm:hm:^^ y 

V h /uft-^P 2<7:)L o w u^/ucD^ 
r«1l-A;^{M;^-f -y^^^S i n, S i n- 1 :Jo<tU^Ui;'7 
!X^*^S a Sr:^:^, ■^<0<t&(^:^-r 5^^^i^fi;^- 
[0 0 3 0] ^fc. ^^^S^$^M{;l:fcv^r^i. fRfsfcii: 

«S (D) {c^:^ni-5mEE^3Sg^fLLrv^6o 
[0 0 3 1] ^(Dfcib. mm±{^m^m7^'t^m'^. ^ 

(VIO-VI 8) KW>'{t^lfe (D) 

[0 0 3 2] ^^mm:^m\cj: k v-ft-^iia 
(D) \z.mu^ti^m&t^. :=^^^^mm\^WM^n^^ 
at«EEco3x-^±755i9^.^.-co v-e*>«9. =i^>^mi^{-R] 

So 

[0 0 3 3] tS*(7)fgKj:^^r-fi, :y^^^=^^- h 
n— /WS-^P 2 <7)H i g h U-<y^ (Tw) c7)^Ph1{CA;'J 
M^-f :y^^i^S i n, S i n - 1 i6 XXfrntlM^^^ 

1 ^6v^fi:, K u-T K^-f i i^^^pg 
[0 0 3 4] 

LfcJ:9tc. m7<omt}m.i±m±mmi i 2 c?:>se*<7)ig 

t!i:6'j£T*f^. 5^^^^ = ^^ hu-yuft-^P 2<DH i 
>f5'^^^Sin, S i n- 1 §^^TV^ 

So 

[0 0 3 5] ziDitib, m7\c^'rm:t}ms.^^jm^i 

[0 0 3 6] -^UT. lE^J^J'fiJffifitlElK 3 fi. KU'f:^ 
m^-m (D) o^^lS55^/c(tSifft?>tiSOT% P&PSipm 

[0 0 3 7] ^fc. HUlSbfc$D<. TFTf^^sS^^v^ 

Iter. mm±\cm^m^'r^m^. vu^z^m^^m 

(D) -PHx.**. 5 Vfc-5V>(±0 V<7)SiE;&5^StC 
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[0 0 3 8] ^ix\^ft^cx. ^mm::^mt^fj:^^m 
[0 0 3 9] ^(D^. 

JO ^>h'9-(y<i 1 tl.xi^mM^&(Dh(Ot^*J^smx;h-:> 

[0 0 4 0] 4/::. m^^i^m^tji^^ s \z\t'^mm.mm 

[0 04 1] MiaT F T?^^^;^^ v?^~/l-^^JtC^tf 

xmm {.fzx 0 m.m^mmmv^^my^^xmmm)^ 

[0 0 4 2] ^tz. Pipsmaffi^^^-rspgps^pm 

[0 0 4 3] s^Il5fife*^7)^sr0^^i^g6oPn^s 

[0 0 4 4] :^^m(Dmmnm^mz.^(om(D^m:8LXj^ 
i^M^mm-t^ ^mmm(Dmm'SLnmMmm:iX.^xm 

30 [0 04 5] 

[0 04 6] ( 1 ) mi»:o:>p^mmmmj£. s^fflT^- 

\£t^Kf}^f\.. ft&:^oS^;d5ii:?iJ^jE}£feL[nIi?S<^)ft!i:fer(?:) 

mm&mmf£m^^& i.xm^(ommmm^mti 

50 ^^i3j:t/ttj;^fflJ;^^ s/^^^^h^ftiJW-rs^^' ha- 
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[004 7] ( 2 ) mmi<ommmmmm. ^^fflx- 

m<r)mmmmi^mm^m>m^(^mtim:^4 y=^m^ 
t. mmm^mv'—;$'i3Xx^Mmm^o-yi'{zm':5^m 

So 

[0 0 4 8] (3) «#:o|5gia£*mffi. ^^fflr'- 

m-k^i^-t^nwm&^^'mskx^^x^ -:)j<d^^\z 
^^\cmm.^n^m.WL(Dm2xtsm:^'< y^m^t. m 
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:fj(Diffi^timtim^'< y^m^<r>m:^(7:>i&^izm^^th 

|g2 A;^fiiJ;^-i' y^^^, *3J:t;!, m;^{ail;^'i' 
^T-(^^T€:^^iii: LT. il:^J^)•£E«etlHIl^S^^:^SE^^2> 

10 [004 9] 

m.±.m^i&-^n^vixwm l, c ^ ^'ft-^-w 1 

etlHlKf-8fEix5ii:«E«iSfESriS»r-r5J;5(-L3t©-e. 
[0 0 5 0] r Hie J; 19, pgPSmmjE^^^^SPgP 

[0 0 5 1] S(rl5^23S<D^©{;ij:tttf. ^^rop^ias 

[0 0 5 2] ctvfcit?, mmmmmE.^±^-r^^m 

mmmEEMis J; K U"f V K 7 -f ic *> It S: 
teJ^-et. |S^flSJPSEESr^fiK-r5|5gPlSlpmffiJS*5j: 
TJtKU'i' >- \^'9^y<t L.Xi&mm^&(r>ii<Di:^m-r^ 

40 [0 0 5 3] 3 3S<o#g:lc: iHfi, ^^cop^ias 

ti^mnropg^s^pffiffi t ft <b<s«ffiwpg^*stiSffi(D 

5(0 Sr^p^iii: U-Cii:?iJiJ-BEettlHl!^{ciiejx-5ii:SEaifKSrjg 
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[0 0 5 4] m^mmm.&^^is.-r'bi^m 

[0 0 5 5] 

s„ 

[0 0 5 6] /i*5. mS«a|SrSiW-rS:fc»«>:ikia{CtJV> 

[0 0 5 7] ^T. *^?g;4Sjaffl$n5TFTjSfB^^ 
^'Ja.—}V(Dm^\-i. ^ISBl4~ia7{C^-r«e3l€roTF 

[0 0 5 8] 

[0 0 5 9] Illllc*5V^T. !18^I^C<. Kt^m:^^ 

A;^s^ (vin, V i n- 1) {zmu^ti^^mmm 
igi 7 {c^-rpgi^s^mjE (vi o-vi s) <d 
mm(DV§mmmm^x$>^o 
[0 0 6 0] t,it. m^m:^-( ^yf-mi^ (si, S2. 

-Sn) fi, (l7fC7r:-rtii;;^)ftiJ;:^-r :y^^T-4t;i^S 
P 1 fiJ^^;65T 1 T'fe^y- hP^^t-^-. P2fl>^ 

[0 0 6 1 1 Ell {cj3l^T. ^ KW^-ft-^ilS (D) \c 

m\\^ti^mj^^^. i^^(DT imr^x-v ax*h^. }k<o 

/Hf#P2C0Hi g h U^/u (Tw) o^P^lcA;^r 
i n, S i n- 1 joJ:t>*m;^jfti];^^ 

5/ 3 >- b u — /Uff # P 2 O L o w U-</KOfflPfl 

{cA:hm^4 y^m^s i n, S i n- i:^^xj^mtim 

[0 0 6 3] ^mmm i <oi2ib*&T*fi. y^m^ 

hn— /Ufg-^P 2 0H i g h U'</> (Tw) O^ffl 
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h yHt-^P 2 0L o w U^/UOS^raJ-A:^ 

:y^^^S i n, S \ n - 1 UrS ^XI\ht)m:^^ y 

[0 0 6 4] r4^^cJ:^9*^^s^JlT*^l. Suieiastc^ 
'r^^^<Dmm:f5m\:i^\i^x^ y^m^^>'V^—/^ 
ff-^p 2(DH i g h \y^^\y(omm\zxf}m:^^ y^m^^ 

Sin, EgE5)'fl}g;6i:lHlS§3:JoJ:tj^S i n - 1 ^^LT 

10 m.fhx\^^tLm.m.mM^m^^:Ltt^'^mtt^^ ^ mmm. 

[0 0 6 5] LT. ;^>Y 5^^^^=^ V hn-/Wt-^P 
2<7)H i g h (Tw) O^P«T^;fc# < 5 - ^ iC 

[0 0 6 6] J^_hlftiqLfcJ:5(-. *^JS^Jl{cJ:tt 
rii^ hn— /Ht-^P 2 0H i g h U-<yU (Tw) (OMT^ 

[0 0 6 7] z.f\.\z.^^^ vkmmwn&^^i^^^mm 

*5<tt;^Ku^> K^-Y/^i 1 1 i.xi&mm^M(Dh(oi: 
[0 0 6 8] ^fc. mmmmmj^^^f^-t^mmmmm 
so tibtx^^<Dx% vimmmmj^^^^-t^mmmmmm 

[0 0 6 9 ] -^tbl^lJ: "9 . TFTm^Bm^'eiyzi.—/UiD 
[0 0 7 0] 

»>r>. m:hm^¥^±mmi 1 2<omm:^mi:m.m'r^f:L 

.[0 0 7 1 ] lll2|:l^oV^r. US ^IB1C< . At)m:^-f 
40 y^m^S i n. *5j;t/, A;^ftiJ::^>r y ^^T" S i n- 

Ki. lll7t;i^-ra^<^miA;^lW;^>r y^^T-i. *5 
J:U^. 1S^om2A;^fflJ;^-r ^;/^^^2(c^^b. III7 

f?:»ll2 A;^fty;^-r y'f'm^2<D^(D 1 o^^bT:fc«9 . 
Atim^ (Vin, Vin-1) fcPn»DSttSP»^S2p 
mEEfi. 7 {C^i-[5gpS2il:£E (VI O—VI 8) (D 

[0 0 7 2] Sfc. m:^m:^4 y^m^ (Sl, S2. 
-Sn) fi. Ei7(;i^-rW;t?ffiy:^-< 3/^^^4tc^S 
5(? PlfiJlffld5Tl-efcS>/-hPfflm-^. P2f^X 
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[0 0 7 3] l2 2lC^oV^T. ^Ku-fWt-^H (D) t;i 

[0 0 7 4] t**co|gi(j;^feT*(i, ^^T- > b 

/Ht-^P 2 OH i g h u^/u (Tw) comf^\^K:h 
fflij;^-r ^''^^^^S i n, S i n-X^^Xfmtim:^^ 

-y^^^^^V- hn— /Ht-^P 2 COL o wU^/UOMr«^ 

icA;^fiiJ^-t' ^/5^^^s i n, s i ii3i:u^m;'j{ftiJ 

[0 0 7 5] *^Jg«^j2(7)igD];&ffiT'fi. ;^-f:y^^^ 
h a—yUft^P 2 0H i g h U^/U (Tw) O^TpI 
l-A;^ftiJ;^-f i n, S i n-i*5j:tJ«ttS;^{M 

5'^^^=i>' ht^^/Hf-^P 2 0L o wU^/l^ 

[0 0 7 6] rt^m-^ic, ^SSilf^^4f4^itc?:)fci6^ 

[0 0 7 7] Ctl.t-<fc '9*llifS^!l2-Cfi. fttjlBElSic:^ 

^t^^*<7)igft*■^fetcjoV^T. hn-yi- 
fs-^p 20L o wix-</i.oMP^{;iA;'jfiiJ;^^ 

in, E?)ft5>#Jlg}5i0K3^o<tt;?S i n- 1 ^^L-C»£ 

So 

[0 0 7 8] ^LT. V ha— /Wf-^P 

[00 7 9] SkAimm l^fz J: 9 {c, 2 J: 

z2i^ hc3— yWa-^P 2 0L o w u-</KD^FBlt::ii:^J^S«J 

[0 0 8 0] mmmmm&^^f&^^mm 
[00 8 1] i^ti^ mmmmm.mti^^'thmmmmm 

[0 0 8 2] ^tl{zX^. TFTfSS^^^i^^— ^'UO 
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[0 0 8 3] 

[IIJ£0ij3] ia3f:i. *IIJE0ij3^Iftl|gt-S:^36O0-C 

S?'^. tH;^i®iE^^lHlKi 1 2(^®ii):*'&^iftP^-r5fc 
[0 0 8 4] ia3icjov>T. ia8i:i^i:<. xt}m:^^ 

y^m^^S i n. 43J:U5^ A>j{M>^-r y^m^S i n- 
Ki. |g]7{c:^-r«^o||l A;^ftiJ:^^:y^^T-l. id 
i:r>\ ffl^o||2A;^ftiJ;^-r >y^^^2(;i^^ 0 7 

<^l|2A;^ftiJ;^-1' 5'^^^2(^cp(7) 1 oSr^UT*3 0. 
Xf)^^ (Vin, Vin-1) {C^;(JD$;h.SP^iaS^P 
SJBEIi. HI 7 (C;^i-pgliSiSSi£ (VI O-VI 8) <D 

[0 0 8 5] ^fc. 5/^^^ (SI, S2. 

Sn) fi. llI7{C^-rtti;^j{|iJ>^>l' :y^^T-4(;i^^U. 

p 1 \t.mmt^T 1 -efes^i^vmiiii^iwijo^ixsjsijfta 
[0 0 8 6] 3 T'(:i. vu^d^m^-m. 

20 (D) >;/^^^s t ^^ur. S 

[0 0 8 7] BiIlSbfc$P<. TFTj^faS^^i;^^— 71- 

{cSJ;(jp^ns^^i^t®ffi{cjscr|5gpSJ¥®EE (V i o — 
VI 8) M®±jcii^^^-rs«-g^. KU-^ 

^m-^^ (D) 0iJx«. 5 VfeSV>f^O V(7>®JE 

;?5^5^5:{;::R3;[;p^nSo 

[0 0 8 8] lil3{C*5V>X. ^ K l^-r vm-^ll (D) 

fPiD^ttsm^^d^x =i^^^msit-Bi^p$tts3Si5EmjEEo 

[0 0 8 9] «e*oo^»^rs-et^. =i^>'mffi{-^AP$ 
ttS^«Smffil-/J:CT. KWWt-^«a (D) {cRiAp-r 

m-i-P 2<7)H i g h (Tw) (7)»PBl(;iA;^fiiJ><^-^ 

y^m^S in. s i n- i*5j:t;?m;tiffliJ;^>r 

m^w&^^m'^nmmmmsm^m.\.x\i^f^. 

[0 0 9 0] *IIJ£{?ij3cojPKj:fe-j*T(i. =i^>^fiij:: 
^:^p^tbS3?$ss;ffi{-iscT. Ku-r^^ft-^^ (D) 
Si^jp-rsSiE^SS^ii-SS-^t;::. ;^-r h 
D'-Mt-i'P 2<^H i g h u-^/u (Tw) (r>W^\^:^^ 

[0 0 9 1] J9*:j|JS«^ll3T-f^. 
RiiP^nSiSSEmffi^lSCT. Ku-fvft-^ilS (D) (c 
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>' K7-r^<5 1 1 tc, fc-5v>fi, KuWi^ K^-f ^-^S 1 
[009 2] mum 8 {c^-r?e3feoiEI((;^iSfe{c:*3 

vr, ^'f s/^^T^ h n— /Ht-§-P 2 COH i g h U 
'</KZ3^F^(-A;b{M:=^-f i/^^^-S i n, B:^te^fi]ffijTL 
Ih]SS3*3J;TJ5S i n- 1 L-Tffi^tTV^^tiSJgmgE^ 

to 0 9 3] Jei_h^BJL)t<t5{;. 3f:||JfeCaj3(cJ:H 

RJAP^ix^JJjgKflllEEtc^&D-C, Yi^^>m^-m (D) 

a— jum-^r P 2 (OH i g h W-iyKD^r^, ;:^-r 2/^^^ 
S t =S::?hLT^fe2. 5 V (c^ y 9=--^'— v'-f ■S J: 5 I- L 

[0 0 9 41 ^fc. 3-=e>'®li(cP(]^)p$ix^3:sisE®jE(r 

i^^L-T, h'u-om-^m (D) t;iPn*Di--5mffi^Ke 
[0 0 9 5] ::tbi::j;i9. ^mmmmiz'^ ^i^-T 

[0 0 9 6] |Sg^Sipmffi<&*fife-t-S|5tWSlp« 
[0 0 9 7] -ttttCJ:*), TFTaEft^:^^^^?^.— /KZ) 

m^mti Sr(S«-r -5 C t pltg t /j: 5, 

[0 0 9 8] eA±. :^^m^mmmi^m<i^Mri^m^m. 

[0 0 9 9] 

W J; -o T# f) S Sb:^ Sr icilfteq -rnfi TIE 

[0100] ( 1 ) a^wpgpSipmffif^^'wP 
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WWmWlL. y^-( 'y^m^='>-ho—/l'iS-^COHi gh 
^{g^i- 5 ^ ir 7)s^ffi t S „ 
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GRADATION VOLTAGE GENERATION CIRCUIT FOR UQUID CRYSTAL DISPLAY DEVICE 

Patent Number: JP7325556 



PURPOSE:To reduce power consumption in a gradation voltage generation circuit by driving the gradation voltage generation 
circuit in time-division manner and interrupting a DC current flowing through a series division resistance circuit in the period 
when a switch element control signal is a high level. 

CONSTITUTION: In the period when the switch element control signal P2 is the high level (TW), an input side switch element 
Sin and an output side switch element Sn are turned on, and the other switch elements are turned off, and in the period when 
the switch element control signal P2 is a low level, the input side switch elements Sin, Sin-1 and the output side switch element 
Sa are turned on, and the other switch elements are turned off. Thus, the DC current flowing through the input side switch 
element Sin, the series division resistance circuit 3 and the Sin-1 in the period when the switch element control signal P2 is the 
high level is interrupted, and the power consumption in the gradation voltage generation circuit is reduced. 
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